MACHINE LEARNING: 
FROM DATA TO DECISIONS 
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Insights come from turning what is unknown into what is known. 


@ overview 


Machine learning is having profound effects 
in many different industries, from financial 
services to retail to advertising. Machine 
learning is a collection of models, methods, 
and algorithms to help make better decisions 
that are driven by data, not gut feelings or 
guesswork. 


Today, every organization has access to 
reams of data, whether it’s operational data, 
customer data, third party data, or supplier 
data. The question becomes: How can I 
collect and use this data to make informed 
predictions, take action, and evaluate the 
outcomes for future decision making? 


Massachusetts Institute of Technology (MIT) 
is at the forefront of research and practice for 
this emerging field within data science. 
Professor Devavrat Shah, who leads the 
Center of Statistics and Data Science at MIT, 
takes participants on a deep dive into what’s 
possible with machine learning. 


Regardless of where you are on the 
spectrum of machine learning adoption, this 
online program provides the latest thought 
leadership in machine learning tools and 
techniques. 


01 








WHO IS THIS 
PROGRAM FOR 


Participants will gain a practical understanding of the tools and techniques used in machine learning 
applications. In the MIT tradition, you will learn by doing. There are no prerequisites in terms of math 
or computational science, although basic understanding of statistics is helpful. This is not a coding 
course, but rather an introduction to the many ways that machine learning tools and techniques can 
help make better decisions in a variety of situations. 





PARTICIPANT 
PROFILE 


On your journey to learning MIT Professional Education’s Machine Learning: From Data to Decisions 
online program, you'll be in good company. Past participants come from a wide range of industries, 
job functions, and management levels. 
















Work Experience Industry 
26 yrs — 
oa y— 1-5 yrs / |T Services 
21-25 yrs— \* 
Others* — Banking & 
j= Financial 
/— 6-10 yrs Services 
16-20 vio Retail a 
Energy. , P \— Healthcare 
aod Education — 
\— 11-15 yrs Consulting —” \— IT Products 


Others* - includes Advertising, Agriculture, Civil Construction, 
Ecommerce, Electronics and Hardware, Fast Moving Consumer 
Goods, Human Resources Service Provider, Industrial Goods, 
Media, Real Estate, Telecommunications, Tourism /Hotels 
/Restaurant, Transport-Logistic and more. 


Representative Companies 


Participants include representatives from companies like: 


e GlaxoSmithKline e Goldman Sachs e Citibank 

e Oracle Corporation e McKinsey & Company e World Bank Group 
e Microsoft e Amazon e Johnson & Johnson 
e Accenture e Bank of America e Ford 

e Mastercard e The Walt Disney Company e Morgan Stanley 

e Facebook Inc. e PepsiCo e Walmart 
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Participants by Job Function 


Representative job functions and titles include: 


CEOs and Managing Directors Data and Analytics Managers 
ClOs and Chief Data Officers e Heads of Analytics 

Directors of Digital Solutions e Senior Delivery Managers 
Directors of Innovation Program Managers 

EVPs of Technical Solutions Solution Architects 

Business Intelligence Managers e Data Scientists 


BY 
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"The program had a great balance of theoretical explanations and live 
examples...showing a more systematic way of analyzing problems." 
-Navaneetha Krishnan, Deputy Finance Manager, Ford 


"FII implement Machine Learning into our current projects, enable new 
capabilities, and drive further innovation opportunities." 
-Koray Sonmezsoy, Chief Technology Officer, Caravel Group 


"| understand how data scientists work and can interact with them more 
effectively." 
-Fabrice Testa, CE0, Premium Head Ventures 


7 YOUR 
~ LEARNING JOURNEY 


The program takes you through a progression of the four building blocks of machine learning. In 
addition to the practical knowledge that you'll gain from the video lectures, you'll learn from live 
webinars with faculty, peer discussions, case studies, assignments, and assessments. There are both 
technical and non-technical application exercises. The non-technical track is mandatory for everyone, 
but participants can additionally choose to follow the technical track. Throughout the journey, there 
are real-life machine learning facilitators to provide guidance and clarification. At the end of the 
program, you should be prepared to apply some of these techniques at your own organization. 





Understanding Data Prediction 


e Visualizing One-dimensional & Multi- e Supervised Learning 


Dimensional Data l 
e Regression 


e Using PCA, Clustering, K-Means, and 


Topic Models e Classification 


e Structured vs. Unstructured Data e Neural Networks 


Decision Making Causal Inference 


e Optimal Decision in Presence of e Cause and Effect Relationship 
Uncertainty 
e Thoughtful Experience Design 


e Dynamic vs. Static Environment | 
e Randomized Control 


e High to Low Information Rate 
e Hypothesis Testing 


e Using Model Predictive Control, Markov 
Decision Process, Multi-Armed Bandit, and e synthetic Control 


Reinforcement Learnin 
3 e Time-Series Forecasting 
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MACHINE LEARNING: 
BUILDING BLOCKS 





Note: MIT Professional Education reserves the right to change the curriculum and delivery of the program to 
improve the participant experience. 











Dy WHAT YOU'LL 


BANKING 


How do you predict 
whether a borrower 
will default on a loan? 


PHARMACEUTICAL 


When developing 
new drugs, how can 
you design better 
experiments to know 
if a new drug will be 
more effective than 
an existing one? 


MARKETING 


How do you know 
which marketing 
channel is performing 
best, and what is the 
interaction effect 
when you are using 
multiple channels? 








The tools and techniques in this machine learning program can help to address many common 
challenges. Learn with examples from: 


RETAIL 


To optimize your 
inventory, how do 
you know whether 
to pull froma 
distribution center or 
a retail store to fulfill 
an online order? 


FINANCE 


How are data 
scientists exploring 
ways to predict 

the future price of 
digital assets, such 
as Bitcoin? 


ECOMMERCE 


How do you decide 
when to cross-market 
vs. upsell a customer 
at checkout—what 
drives more revenue? 
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M PROGRAM 
~ MODULES 





Overview of the four building blocks of 
machine learning. 


e Understanding data: What is it telling us? 
e Prediction: What will happen? 
e Decision making: What to do? 


e Causal inference: Did it work? 


Module 3: Prediction Part 1 — 


Regression 





Understand the basic concept of linear 
regression and how it can be used with 
historical data to build models that can 
predict future outcomes. 


e How to build a model that fits best with 
your data 


e How to quantify the degree of your uncertainty 
e What to do when you don’t have enough data 
e What lies beyond linear regression 
Application: Using a provided data set, you'll 


work through a scenario and answer application 
questions. 
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C Module 2: Understanding Your 
esi j Data 


Learn the basic characteristics of data sets 
and identify effective statistical tools and 
visualizations to glean insights from your data. 


e Ask the right questions of the data 
e Know which tools to use to unlock insights 
e How data visualization clarifies data 


Application: Wikipedia and Online 
Marketplaces, Amazon, and Etsy. 


<N. Module 4: Prediction Part 2 — 
S ? Classification 
Classification is used to predict outcomes that 


fall into two or more categories, such as: male/ 
female, yes/no, or red/blue/green. 


e Compare the ability of different methods to 
minimize prediction errors 


e Make better predictions, based on your data 
and desired outcome 


e Use the right approaches to deal with data 
complexity 


Application: Using the data set provided, predict 
the default risk of a pool of applicants in the credit 
card industry. 


Module 5: Prediction Part 3 — Neural 


Networks 





Neural networks are much like the networks 
in the human brain. They are used in machine 
learning to model complex relationships 
between inputs and outputs and to find 
patterns in data. 


e What are neural networks and how do 
they work? 


e Explore the history and examples of simple 
and complex neural networks 


e How neural networks minimize errors, 
regardless of the size of your data set 


Application: Working in the Tensorflow sand- 
box, you'll complete an exercise on neural 
network architecture. 





Focus on many of the practical applications 
of decision making, from static to dynamic 
situations. 


e Learn about making real-time 
recommendations for customers to drive 
more business 


e Learn how to achieve optimal inventory 
management 


e See how data scientists are exploring ways 
to predict the future price of digital assets 
such as Bitcoin 


Application: Deciding on routes to work and 
deciding how to make investments in 
fast-changing environments. 


Rr ee 


Decision making is about selecting the 
“optimal” decision or action in the presence 
of uncertainty, which all professionals face 
regularly. 


e Learn how the decisions you make impact the 
immediate future and beyond 


e Choose the right approach based on the 
environment, rate of information flow, 
and your goal 


e Strike the balance between exploration 
(identifying what we don’t yet know) with 
exploitation (using what we already know) 


Application: Retail planning, website design, 
and creating a perfect chess player. 


exe Module 8: Causal Inference 





Causal inference is about understanding the 
relationship between cause and effect. 


e Given a set of observations, identify what 
caused those observations 


e Learn to design experiments that deliver 
meaningful conclusions 


Application: Assess whether discount coupons 
caused higher sales of certain products, or 
whether some external factor, such as an 
improved economy, was the reason for the 
increased sales. 
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PROGRAM 
FACULTY 


DEVAVRAT SHAH 


Professor, Department of Electrical 
Engineering and Computer Science 


Director of Statistics and Data Science 
Center 


Massachusetts Institute of Technology 





Devavrat Shah is a professor with the 
department of electrical engineering and 
computer science at MIT. He is a member 
of the Laboratory for Information and 
Decision Systems (LIDS) and Operations 
Research Center (ORC), and the Director 
of the newly formed Statistics and Data 
Center in Institute for Data, Systems, and 
Society (IDSS). His research focus is on 
the theory of large complex networks, 
which includes network algorithms, 
stochastic networks, network information 
theory, and large-scale statistical inference. 


Professor Shah was awarded the first ACM 
SIGMETRICS Rising Star Award 2008 for 
his work on network scheduling algorithms. 
He received the 2010 Erlang Prize from 
INFORMS, which is given to a young 
researcher for outstanding contributions to 
applied probability. He is currently an 
associate editor of Operations Research. 


Professor Shah’s research is driven by a 
desire to engineer a socially-integrated 
network where a typical user may connect 
through a smart-phone, socialize through 
Facebook, learn from Wikipedia, and help 
bring socio-political change through Twitter. 
As a network theorist, his contributions 
towards addressing these challenges 
involve designing better wireless access 
networks and processing social data and 
scalable algorithms that can operate in data 
center like facility. 


CERTIFICATE 


Get recognized! Upon successful completion of the program, MIT Professional Education grants a 
certificate of completion to participants. This program is scored as a pass or no-pass; participants 
must receive 80 percent to pass and obtain the certificate of completion. 


Participants will be awarded 6.4 continuing education units towards professional development. 
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From Data to Decisions 


Your Name 
has successfully completed the online program 
\ Machine Learning 
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um PROFESSIONAL EDUCATION © 
DURATION 8 weeks, online 
excluding orientation 
6-8 hours/week 
PROGRAM FEES $2,300 


Delivered in collaboration with 


EMERITUS 


ZON 
O_O 


CONNECT WITH A 
PROGRAM ADVISOR 


Email: mit@emeritus.org 


Phone: +1-617-855-1045 





